This study is part of the Swedish research program TVANE, where a number of questionnaire surveys have been performed. A comparison between three areas demonstrates that the reported annoyance is higher where the traffic intensity is higher even if the equivalent noise level is the same. The traffic intensity varies with a factor of 7 between the areas, and the reported annoyance is increased 1.3 -2.5 times.
Introduction
In an international context, Sweden has relatively moderate railway traffic intensity, even if you consider the main railway lines between the three largest cities (Stockholm, Göteborg and Malmö). However, traffic flows are increasing, and can be expected to increase even more rapidly in the future due to environmental concerns and pressures to reduce CO2 emissions.
Noise from train, road and air traffic causes annoyance and reactions of different kinds (Öhrström 2004) . Among the most common health effects are general annoyance, speech disturbance, sleep disturbance and effects on rest and relaxation. Traffic noise can also cause psychological and physiological stress-related symptoms and for that reason affects the overall well-being.
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The parliament of Sweden have in the infrastructure proposal (1996/97:53, TU7) established guidelines for traffic noise. The equivalent noise level indoors for a 24-hour period shall not exceed L Aeq, 24h 30 dB and the maximum noise level shall not exceed L AFmax, 22-06 h 45 dB. The equivalent noise level outdoors shall not exceed L Aeq, 24h 55 dB (free field) and the maximum noise level in the outdoor environment close to a residence shall not exceed L AFmax 70 dB (free field).
Noise from railway traffic has a "bonus" of 5 dB in the outdoor environment close to the residence. The equivalent noise level is then allowed to reach L Aeq,24h 60 dB.
There is approximately a quarter million people exposed to noise levels from railway traffic that exceeds the long-term goal of the infrastructure proposal, L Aeq, 24h 55 dB.
This paper describes the connection between train traffic intensity, noise levels and annoyance determined in questionnaire surveys.
Difference in Traffic Intensity
Within the research program TVANE (Train Vibration and Noise Effects) [1 -3] part of the focus has been on residents close to railway lines that are affected by the increased traffic volumes. In the municipality Sollentuna outside Stockholm the current traffic is close to 500 train passages per day, which is the most intense railway traffic in Sweden. In Fig. 1 the current train traffic is shown as the number of train passages per hour during day and evening in a histogram.
The four tracks in Sollentuna have different kinds of passenger traffic. There are commuter trains (see Fig. 2 ), intercity trains and high-speed trains traveling on domestic lines at shorter or longer distances up to approximately 1000 kilometers. Speeds vary from 200 km/h for the high-speed trains and down to 160 km/h, but commuter traffic that stops in the area decelerate and accelerate so speeds can be lower. Freight traffic moves at approximately 90 km/h.
The traffic situation in Töreboda and Falköping is similar regarding train speeds but the overall traffic is a substantially lower, see Fig. 1 . The total traffic during the day and the evening (06-22) is approximately a factor 4 lower than the traffic in Sollentuna, but with a larger proportion of freight traffic at night time. In both areas there are two parallel tracks, not four as in Sollentuna.
In Sollentuna there is a non-profit association for home owners who partly address the noise situation. The focus is more on a major highway, through the area and in our investigation we have avoided all areas exposed to road traffic noise. Apart from this there is no reason to expect any bias between our research areas.
